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Abstract of JP8054786 

PURPOSE:To smoothly attach a developing 
unit by reducing impact on the developing unit, 
in an image forming device of an electro- 
photographic system. CONSTITUTIONS 
photosensitive unit 10 and the developing unit 
20 can be independently attached/detached 
to/from the main body of the device. A first 
guide groove 5 and a second guide groove 6 
are provided in the main body of the device. In 
the developing unit 20, a pin 22 projecting from 
its casing 21 engages with the first guide 
groove 5 and also a pin 23 engages with the 
second guide groove 6 to be guided down. 
The entrance 6a of the guide groove 6 is 
constituted as a level difference part, the pin 
23 is once caught by the entrance 6a, and the 
pin 22 is guided down following almost a 
circular arc along the first inclined part 5b of 
the guide groove 5. Then, the pin 22 and the 
pin 23 are guided to a second inclined part 5c 
and a vertical part 6b, respectively, to come 
down to the lower ends of the grooves 5 and 6, 
respectively. 
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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To smoothly attach a developing unit by reducing 
impact on the developing unit, in an image forming device of an 
electro-photographic system. 

CONSTITUTION: A photosensitive unit 10 and the developing unit 
20 can be independently attached/detached to/from the main body 
of the device. A first guide groove 5 and a second guide groove 6 
are provided in the main body of the device. In the developing unit 
20, a pin 22 projecting from its casing 21 engages with the first 
guide groove 5 and also a pin 23 engages with the second guide 
groove 6 to be guided down. The entrance 6a of the guide groove 6 
is constituted as a level difference part, the pin 23 is once caught 
by the entrance 6a t and the pin 22 is guided down following almost 
a circular arc along the first inclined part 5b of the guide groove 5. 
Then, the pin 22 and the pin 23 are guided to a second inclined part 
5c and a vertical part 6b, respectively, to come down to the lower 
ends of the grooves 5 and 6, respectively. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The development unit which has idevelopment sleeve equipped with the following configurations in 
the image formation equipment by the electrophotography method, TTiis development unit is removable in the 
direction which intersects perpendicularly the shaft orientations of a photo conductor drum to the body of 
equipment. While the anterior part projection engaged with the 1st and the 2nd guide member, and the 1st guide 
member which were prepared in the body of; equipment which has the anterior part projection projected in the 
direction which intersects perpendicularly with a path of insertion, and the posterior part projection, after the 
posterior part projection has engaged with the 2nd guide member ; which shows a development unit to the 
location where a development sleeve counters a photo conductor drum from the upper part, and has further the 
level difference section of the 1st or 2nd guide member with which either is in the middle of wearing, and 
thinks said projection to be — the image formation equipment characterized by things. [ at least ] 
[Claim 2] The development unit which has :development sleeve equipped with the following configurations in 
the image formation equipment by the electrophotography method, This development unit is removable in the 
direction which intersects perpendicularly the shaft orientations of a photo conductor drum to the body of 
equipment. The 1st and the 2nd guide member which were prepared in the body of; equipment which has the 
anterior part projection projected in the direction which intersects perpendicularly with a path of insertion, and 
the posterior part projection, It is in the condition to which the posterior part projection engaged with the 2nd 
guide member while the anterior part projection engaged with the 1st guide member, the 1st guide member is 
prepared in a photo conductor drum side — having — this ~ It shows a development unit to the location where a 
development sleeve counters a photo conductor drum from the upper part. ; in which the 2nd guide member has 
the level difference section which is in the middle of wearing and responds to a posterior part projection, and 
the 1st guide member furthermore has the 1st ramp of an approximate circle arc centering on this level 
difference section, and the 2nd ramp which extends in a photo conductor drum side continuously from this 1 st 
ramp — the image formation equipment characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation equipment by image formation equipment 
and the electrophotography method which exposes and develops an image to photo conductor drum lifting 
especially, and is imprinted on a sheet. 
[0002] 

[Description of the Prior Art] The small laser beam printer by the electrophotography method is variously 
offered as equipment for outputting image information from a computer in recent years. If it is in this kind of 
laser beam printer, what carried out unitization of a photo conductor drum and/or the development counter in 
order to attain simplification of maintenance and management, and was made removable to the body of 
equipment is proposed variously. For example, carrying out unitization of a photo conductor drum and the 
development counter to JP,4-190252,A in one is indicated. 

[0003] By the way, an exchange stage is decided by degradation of the photo conductor itself, an exchange 
stage is decided and both exchange stage is not in agreement [ as for a photo conductor drum ] with 
consumption of the toner with which the development counter is held. Therefore, if unitization of both is carried 
out, either a photo conductor drum or a development counter will become useless at the time of exchange. 
[0004] Then, it is economical they to carry out unitization, using a photo conductor drum and a development 
counter as another object, and to make a development unit removable [ an operator ] at least. However, although 
the body of equipment will usually be dropped and equipped with a development unit with this gestalt, if an 
operator drops a development unit carelessly, a development unit collides with a photo conductor drum or its 
supporter, and a photo conductor is damaged or it has troubles, like a support location is out of order. 
[0005] 

[The purpose of invention, a configuration, an operation, effectiveness] Then, the purpose of this invention is to 
offer the image formation equipment which can prevent beforehand that the body of equipment is shockingly 
equipped with a development unit. 

[0006] In order to attain the above purpose, the image formation equipment concerning this invention While 
making removable in the direction which intersects perpendicularly with the shaft orientations of a photo 
conductor drum to the body of equipment the development unit which has a development sleeve While 
preparing the anterior part projection and posterior part projection which were projected in the direction which 
intersects perpendicularly with a development unit with the path of insertion The 2nd guide member with which 
the 1st guide member and posterior part projection to which an anterior part projection engages with the body of 
equipment engage was prepared, and the level difference section of the 1st or 2nd guide member which is in the 
middle of wearing and responds to said projection to either at least was prepared further. While the anterior part 
projection engaged with the 1st guide member, after the posterior part projection has engaged with the 2nd 
guide member, it is shown to a development sleeve to a development unit from the upper part in the location 
which counters a photo conductor drum. A projection is once responded to in said level difference section in the 
middle of the wearing, and a development unit moves to a downward predetermined location after that. 
[0007] Namely, according to this invention, since a projection is once responded to in the level difference 
section at the time of wearing, even if an operator lets a hand slide, it will not fall to a direct set location and, as 
for a development unit, a development unit will not collide with a photo conductor drum or its supporter 
shockingly. Therefore, a photo conductor is not damaged or a support location is not out of order. Moreover, of 
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course, the development unit [ itself] damage is not received, either. 

[0008] Furthermore, in the image formation equipment concerning this invention, the 1 st guide member has the 
1 st ramp of an approximate circle arc centering on the level difference section of the 2nd guide member, and the 
2nd ramp which extends in a photo conductor drum side continuously from this 1 st ramp. It will move in the 
direction which is guided to the 2nd ramp after guiding a development unit to the 1st ramp first where a 
posterior part projection is held in the level difference section according to this configuration, and moving 
caudad, and approaches a photo conductor drum, a photo conductor drum is not approached directly and in 
rapid, and it can equip with a development unit smoothly. 
[0009] 

[Example] Hereafter, the example of the image formation equipment concerning this invention is explained 
with reference to an accompanying drawing. The example explained below applies this invention to a laser 
beam printer. 

[001 0] A laser beam printer has the photo conductor unit 1 0 (refer to drawing 3 ) and the development unit 20 
(refer to drawing 4 ) in the center section, arranges the laser scan optical unit 30 to the drawing 1 Nakamigi 
side, arranges the feed section 40 in the lower part, and arranges a fixing assembly 50 in the upper part further. 
[001 1] The direction which the body of a printer is constituted as a clamshell type used as the fixed side frame 1 
and the movable side frame 7 2 ****s, and is shown by the arrow head A is a transverse-plane side. That is, this 
printer is faced in the direction of arrow-head A, print conditions etc. are set or an operator eliminates jam 
paper. The photo conductor unit 10 and the development unit 20 are installed in the fixed side frame 1 free 
[ attachment and detachment ] so that it may explain below, and the laser scan optical unit 30 is installed in the 
transverse-plane side of the fixed side frame 1. A fixing assembly 50 consists of a heating roller 51 and a 
pressure-welding roller 52, and is attached in the back side from the operator who stood on the movable side 
frame 7, i.e., in front of a printer. 

[0012] The movable side frame 7 can open the body of a printer up by being rotatable as the supporting point, 
raising the pivot 2 prepared in the fixed side frame 1 , and rotating it back (refer to drawing 2 ). The photo 
conductor unit 10 is what held the photo conductor drum 15 and the electrification brush 16 in casing 11, and a 
rotation drive is possible for the photo conductor drum 1 5 in the direction of arrow-head a. This photo 
conductor drum 1 5 is countered and the imprint charger 9 is attached in the fixed side frame 1 . 
[0013] The development unit 20 is what held the development sleeve 25 and the developer stirring roller 26 in 
casing 21 , and the toner is held in the tank section 27 and is suitably supplied to the stirring roller 26. It is 
supplied to the peripheral face of the development sleeve 25, a toner being stirred with a developer with the 
stirring roller 26. The laser scan optical unit 30 modulates a laser diode based on the image information which 
is what held a laser diode (not shown), the polygon mirror 32, lenses 33 and 34, and mirror 35 grade, and is 
transmitted from an external host device (for example, microcomputer) in housing 3 1 , deflects a laser beam by 
the polygon mirror 32, and irradiates the front face of the photo conductor drum 1 5 through an optical path b 
from a mirror 35. 

[0014] The feed section 40 is what was constituted so that Sheet S might be inserted from a transverse-plane 
side on the feed base 41, and paper is fed at a time to one sheet by rotation of the feed roller 42 from the thing 
of the maximum upper layer, it dissociates from the photo conductor drum 15 immediately, the sheet which 
paper was fed [ sheet ] and had the image imprinted is conveyed upwards, and a toner is established by passing 
through between the roller 51 of a fixing assembly 50, and 52 — having — a discharge roller pair — it is 
discharged on paper output tray 55 to 7a. This paper output tray 7a is constituted in one with the movable side 
frame 7. 

[0015] In addition, each imaging process of the exposure in this laser beam printer, development, and an imprint 
is common knowledge, and the detailed explanation is omitted. 

[0016] Next, the attachment-and-detachment configuration of the photo conductor unit 10 and the development 
unit 20, and various shutter members and actuation of those are explained. The attachment-and-detachment 
device is constituted by the guide pins 22 and 23 which protruded on the both sides of the casing 21 of the plate 
13 attached in the pin 12 which protruded on the both sides of the guide slot 4 established in the fixed side 
frame 1 and the 1 st guide slot 5, the 2nd guide slot 6, and the casing 1 1 of the photo conductor unit 10, and the 
development unit 20 as shown in drawing 5 and drawing 7 . 

[0017] The photo conductor unit 10 is detached and attached when a plate 13 moves the inside of the guide slot 
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4 up and down, and it has handle 1 la for attachment and detachment. The guide slot 4 will extend 
perpendicularly, and when a plate 13 reaches the pars basilaris ossis occipitalis of the guide slot 4, the photo 
conductor unit 10 will be set to a position. The development unit 20 is detached and attached when guide pins 
22 and 23 move the inside of the 1st and 2nd guide slot 5 and 6 up and down, and it has handle 21a for 
attachment and detachment. 

[0018] The 1st guide slot 5 consists of inlet-port section 5a, 1st ramp 5b, and 2nd ramp 5c. The 2nd guide slot 6 
consists of vertical section 6b which extends perpendicularly in the location where inlet-port section 6a and this 
inlet-port section 6a shifted to the back side a little. When equipping a body with the development unit 20, first, 
guide pins 22 and 23 are located in the inlet-port sections 5a and 6a of the 1st and 2nd guide slots 5 and 6 (refer 
to drawing 7 ), and the back side of casing 21 is caudad rotated by using a guide pin 23 as the supporting point. 
At this time, a guide pin 22 is guided to 1st ramp 5b, and moves caudad. And although a guide pin 22 will be in 
the condition of once being caught in the connection part of Ramps 5b and 5c, it enters into 2nd ramp 5c 
immediately with the weight of the development unit 20. It is hung by this and a guide pin 23 moves to vertical 
section 6b from inlet-port section 6a (refer to drawing 8 ). Then, if the force in which an operator has the 
development unit 20 is loosened, while a guide pin 22 will move 2nd ramp 5c caudad, when a guide pin 23 
moves vertical section 6b caudad and each pins 22 and 23 reach the pars basilaris ossis occipitalis of each guide 
slots 5 and 6, the development unit 20 will be set to a position (refer to drawing 9 ). 

[0019] In order to make the above wearing actuation into a positive thing, as shown in drawing 5 , the spacing L 
of guide pins 22 and 23 is set up smaller than spacing L2 more greatly than the spacing LI of the guide slots 5 
and 6. Moreover, let inlet-port section 6a of the guide slot 6 be the level difference section so that a guide pin 23 
may be caught to vertical section 6b. Therefore, since a guide pin 23 is once caught by inlet-port section 6a at 
the time of wearing, the development unit 20 does not fall the guide slots 5 and 6 rapidly, and can ease the 
impact at the time of wearing. 

[0020] Furthermore, 1st ramp 5b of the guide slot 5 curved to the approximate circle arc centering on the level 
difference section of the guide slot 6, and 2nd ramp 5c has extended in the photo conductor drum 15 side 
continuously from 1st ramp 5b. Therefore, a posture is prepared, the photo conductor drum 15 is approached 
smoothly, rocking [ as shown in drawing 8 , rock the development unit 20 in the direction of a counterclockwise 
rotation, and ] in the direction of a clockwise rotation, as shown in drawing 9 , and the impact at the time of 
finally being set to the pars basilaris ossis occipitalis of the guide slots 5 and 6 is eased. In order to ease the 
impact to the photo conductor drum 1 5 at the time of wearing of the development unit 20 especially, as shown 
in drawing 6 , it is desirable that the include angle theta which the line X which shows the migration direction 
of the development sleeve 25, and Tangent Y cross is an acute angle (0 degree < theta< 90 degrees). 
[0021] By the way, the photo conductor unit 10 is equipped with the 1st shutter plate 18 and the 2nd shutter 
plate 1 9 as a part of casing 1 1 (refer to drawing 3 ). The 1 st shutter plate 1 8 is attached in pin 1 8a prepared in 
casing 1 1 free [ rotation ], and is always energized in the direction of a counterclockwise rotation with the 
torsion spring which is not illustrated. This 1st shutter plate 18 is a wrap in the back side of the photo conductor 
drum 15, i.e., an imprint field, by the spring force of a torsion spring, when the photo conductor unit 10 is taken 
out from a body, and when a body is opened wide. If the movable side frame 7 is closed, the projection which 
was prepared in the movable side frame 7 and which is not illustrated will press the 1st shutter plate 18, the 1st 
shutter plate 18 will rotate in the direction of a clockwise rotation by using pin 18a as the supporting point, it 
will evacuate up, and an imprint field will be opened (refer to drawing 1 ). 

[0022] The 2nd shutter plate 19 is attached in pin 19a prepared in casing 1 1 free [ rotation ], and is always 
energized in the direction of a counterclockwise rotation with the torsion spring which is not illustrated. This 
2nd shutter plate 19 is a wrap (refer to drawing 3 and drawing 7 ) about the development field of the photo 
conductor drum 1 5 by the spring force of a torsion spring, when the development unit 20 is taken out from a 
body. Therefore, as shown in drawing 7 , in the early phase of equipping with the development unit 20, the 2nd 
shutter plate 19 has covered and protected the development field of the photo conductor drum 15. If the fixed 
side frame 1 is equipped with the development unit 20 along the guide slots 5 and 6, corner 21b of casing 21 
will press caudad in contact with the 2nd shutter plate 19, the 2nd shutter plate 19 will rotate in the direction of 
a clockwise rotation by using pin 19a as the supporting point, it will evacuate caudad, and a development field 
will be opened (refer to drawing 1 R> 1 and drawing 9 ). 

[0023] On the other hand, the shutter plate 24 is installed in the development unit 20 as a part of casing 21 (refer 
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to drawing 4 R> 4 and drawing 7 ). This shutter plate 24 has side plate 24a on both sides, and is supported by 
said guide pin 23 free [ rotation ] at the edge of side plate 24a. When the development unit 20 has seceded from 
the body (refer to drawing 4 and drawing 7 ) 5 the shutter plate 24 rotated in the direction of a counterclockwise 
rotation by the self-weight until the tip contacted comer 21c of casing 21, and has covered the development 
sleeve 25. If the fixed side frame 1 is equipped with the development unit 20, a tip will be raised up in contact 
with handle 1 la of the photo conductor unit 10, and, as for the shutter plate 24, will open the development 
sleeve 25 (refer to drawing 9 ). 

[0024] In this example, when the development unit 20 secedes from the fixed side frame 1 like the above- 
mentioned, the shutter plate 24 covers the periphery section of the development sleeve 25, and prevents soiling 
scattering of a toner, and an operator's hand. On the other hand, when the fixed side frame 1 is equipped with 
the development unit 20, while evacuating up and making the development sleeve 25 meet the photo conductor 
drum 15, it is a wrap (refer to drawing 1 ) about the upper part of the photo conductor drum 1 5. At this time, the 
exposure optical path b emitted from the laser scan optical unit 30 will pass the lower part of the shutter plate 
24. Moreover, although the movable side frame 7 is rotated to a back side and a body is opened in case jam 
paper S' is eliminated or internal maintenance check is performed as shown in drawing 2 , at this time, the photo 
conductor drum 1 5 is protected by the shutter plate 24, and a photo conductor does not get fatigued from the 
light from the outside, or it is not damaged in contact of other bodies. 

[0025] Furthermore, in this example, the 1st shutter plate 1 8 and the 2nd shutter plate 19 are formed in the 
photo conductor unit 10, the 1st shutter plate 18 protects the imprint field of the photo conductor drum 15, when 
a body is opened wide, and the 2nd shutter plate 1 9 protects the development field of the photo conductor drum 
1 5, when the development unit 20 breaks away. 

[0026] Furthermore, when a fixing assembly 50 is attached in the movable side frame 7 and a body is opened 
wide, (referring to drawing 2 ) and a fixing assembly 50 will move in the direction which separates, and can 
remove a possibility that an operator may touch the carelessly hot fixing assembly 50 from the transverse-plane 
side the operator is standing. 

[0027] in addition, the image formation equipment concerning this invention is not limited to said example, 
within the limits of the summary, can be boiled variously and can be changed. Especially the clamshell device 
of a body and the attachment-and-detachment device of a photo conductor unit and a development unit are 
arbitrary. Moreover, a photo conductor drum may be a type currently fixed to the body. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 7] 
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[Drawing 9] 
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